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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescence 
device attaining both improvement in the light emitting brightness and 
durability and to provide a highly bright and long serviceable life display 
device using the organic electroluminescence element. 
SOLUTION: This organic electroluminescence element is characterized 
in containing the compound expressed by following general formula (1): 
(In the formula, P is phosphorus atom and R11, R12, R13, R14, and R15 
express univalent substituent. 
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«*flydft*«fc "5 s$© 'J >*tt<b^*t t y > 
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*©H8*aw*a0?-i- * c txn 6*i4»fciftft*swb 

[0 08 5] 3 5 0 n m-4 4 0 n m©f!t|£K: 

-cffltrv mi*. if#©M*i!((t';>3fc£k-3fc-Y 

[0 0 8 6] glJ©^SSt?tt. gJIBCJc^tC, *X 
Mb£*<h b-C©«*tt{b^5A £ y >^ft{b^-tl©fl!J 
(C y >3ttt<b^Bl*> 6©#fiJte©ft*aftfiJ: 0 

b £4>& < i *> i a^irr s*§£ «> * <o ; gftttfb^ti 

Ai y >^14{b^5^P>©x^;l/+--^8ij-C. *T<SE L 
£ 0 T©*l?»#ttS#l!fe<b£«J B *»&©»#*» 
&C£*>tti5fc.2>„ 

[0 0 8 7 ] *wM&<DMimit£®&8dt-tzmz. 
mm&^m^^ > f ^ » ^ j < b#s#*£«. 

1 98 5) ©1 0 8H©H4. 16(cfc^ 

^*»l«ttitc s - l o o o (5 y;u*a«) -c 
®!jg.Lfcmm*c i EfeSffi^{c^r»©fc<b#©e-c 

[0 08 8] -fi8S (1) ~ (7) -CSI3ft5**Mb 
^©S^-Stt 600~2000"C$>SCi *S|fS L 
<. CC^iF-SIEHK:*^^, Tg (*'7^.S#iaS) 

cfc l 9$fSU<«^a*58 0 0~2 0 0 0-C«.S. X. 
[008 9] ^(CIE?LaA)l> iE?LBiji)a, 

rs4©ffe©B{co^-csiw-r4. 

[0 09 0 ] IE?LttAli> iE?Lfi&^)l« > PI® J: 9 SEA 

AH> iE?LiijMJl?:PiSi^7fe)l©PB^K:^fiE§-l±4C£ 
(Cct 0 1 <£ 0 fiv>IffT* < ©iE?L*5|yfe(i K£A § 

n, ^-©^^^ ^atcttfe m^mxmxam^m 

JiJ;»)ttAStifc«-ftt. f£*HiiE?LaAJl 1 bL/<« 
JE?L$a3t)l©#Etc??a-*-SS^©P$ll«:«J;0\ Ife^H 

rt©^ffi«:^s § ni6^^[6]±-r t*^fei4#i© 

«hfc*Pifti. C©IE?LaAB. iE?L^ii)l©#*4 

it, H?ia©piti<t •) &A3*ifciEtt*»jWfcfiai*-* 
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y >fbim 7?Si^m3ffiT ^ >ft£*fttf y *r 
[0092] ±iB7?*i^3fsr 5 ^ * y 20 

;I/T 5 >-fb^*©«««i bTtt, N. N. N' . N' 
x~;U- 4, 4' -^7 ^ ^ ? ; N, 

N' -S^*— ;l/-N. N' -kT7> (3-^W7x^. 
;U) - Cl, 1' -^x^l/] -4, 4' -v7;> 
(TPD) ; 2. (4-^p-h«;;l/75^ 
7*-;U) ; l. l-W (4-i?-p-F>; 

;U7 x~;u) i/^a^+U'V ; N, N, N' , 
N' -f y;i/-4, 4' -^r^Dx 

; 1, 1-fcf* (4-^-p-h | jil>7^/7xi 
;u) -4 -7x^b>/^D^if> ; trx 30 
jit ^fry * — ;W y x —fr* £ > ; t'z 

( 4 - ^ - p - h 'JJl/7 5 y y 
>;N, N' -^x-;l/-N, N' -^(4-^h* 
f7x~;l/) -4, 4' -^7;^7x^; N, 
N, N' , N' -fh77x^-4 1 4' -^7^ 

>;7x-^x-^;4, 4' -tr* (^^x-juts 
y) 2*- F"ij7*^HN. N, N- h 'J (p-h'J 
;U) T^> ; 4- ( v - p - h'J^7^) -4' - 
C4- (^-p - h y jb/^) *^y;iO 

> ; 4 - N, N->?7x^;UT5 (2-^7x^1/ 40 
tf~;U) ^>-fe*> ; 3 -M h=f^>-4' -N, 

jut 5 ^x^;l/^>-tf> ; N -7 x— -M^U'**/— 
;k £<E>Kte\ *H1$Mf»5. 0 6 1, 5 6 9^£>9Mffl 

Sfc<D, WA«4. 4' -^CN- 
-N-7x-Jl/75 ^) t'7x^.;KNPD) , mi¥ 
4- 3 0 8 6 8 8^cgy8S*vC^£ h y 7x~;U7 5 

h #3 hSCcS18Sftfc4. 
4' . 4" - by* CN- (3 x~;U) -N 

-7x^7; b *)y x^Jl/7 ^ > (MTD A T 50 
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a) txeffimfhtis. 

[0 0 9 3 ] SZKZtlbtD&U&nfrf-totcmXL 

[0 0 9 4] */c, Pi-Si, p§?-S i Cft£0» 

C<t#"C#& 0 CCDiE?LaA/l, jEJL^MBt*, ±IBiE 

>n-hffi, LBffift£©&Jifl<D#ffiK:J: 
0, W«^b-r4Ci«:j:*)»fi6-r4Ci*s-C*S. IE?L 

Iflt5nm^5 umm&V&Zo t<DJE?l&JK 

s— Bflijsr * o r 4> j: < , Bi— mfSL^mm&mcom 
[0095] sect, ififfltcjscrffii^nss^tt^ 

[0096] c<D«^-i»a»«:ffli»6n5*m («t* 

#>l/#>BHte*«llJ, M^5F, 

J$>mWfc T> h7 + ^^^>RO'7>FP>i 

^ft, t^^77-;i/^Mi^pfp,n^ i 3*E> 

[0097] 2 bttccnbcDW&zmft^-mtmAu 

[0 0 9 8 3 4/t, 8 -^^y ^-^8|2»<*CD*)S«S 

ft, m^hyx (8~^^y^^) 7^5^^A 
(AU), hU*(5. 7-^PP-8-^^'J/ 
t^u^-^a, hyx(5, 7 ~ 
^y>jy-W 5 a, hy^ (2-^^;u-8 
t;U5~^a v hyx (5-^^;u- 
8-^^yy-ji/) t^5^^a v b'* (8-+^yy 

ffilS (Znq) &<b\ ^O'Cn^CD^HigftCD* 
^i^In, Msr, Cu, Ca, Sn, GaXCiPb 

ur^TKU/c^x^yjut^^vR^ftfe, mTia^W 



(20) 

37 

fetrnWitC, nS-Si, nS-SiC4i'©iafi 
[0 0 9 9] CCDm-T-fftiMJBtt. Jbiafb£«l3j£. Wfctf 

©fifti©»jBi»fiRtt«: «t o mm u-cj&tsrr 4ctm 

*. «*»fiM£LT«MIWtt. Wfc(WIR«<clr»*J. 9 
^«5nm~5 AtmCDffiH-CjllitiS. C ©mT-fltiltJi 
tt. C n 6 ©^f£&ttf4— *IJi(±*> 6 £ - 

«JSS«0tt»»*>6ft48Mi«iai"C*o-Ct»J:«,>. 10 
[01001X. *»9i«:*5«,»-cW. 3t#tefb£<ft«» 
3Bl©*«:|B3e , rscitt!!i:<. $6M&JUcP80fciE?l 

**r-r *s#te{b^»*d>fc < 1 1 1 a^ws-s-cfc <t 

<> *ft(C«fc9MKEL*^#fc^^£iS«>5C<!:rts 

(cm^ffi^jffiS* 5 3 5 0nm*6440nm, Htejff* 
0< «3'9 0 nm~4 1 0 nmO!5i(c*4D6ffit^ 20 

[0101] *«W©W»EL*^fc»*Kffll,>6*a 
*7^, -f^^v *J5C(t*cDffl3a«:»^K:|fi 
JE*«c<. S/c. a98©fc©r*ti«1#«:WHW*ttl,>. 

[0102] 36JKUt^"9^^?» *-7 ^UiL-CIJ, 
^(i#']x^U>fU7jil/-h (PET) , tf'jx 
^UVT^^U-h (PEN) . iK'JX— 30 

(PES) > tf'Jx-^JW 5 K, tf 'jx-^n'X-f- 
JU-Jr h>, ,i)f;7iil/>X;l/7 -f h\ JK'JTD U- 

h, #y -f 5 K. h (PC) , -feJUP- 

^h')7*f-h (TAC) . -fe-fHa-XT-fe?— h:/ 

om-F (cap) 

[0103] tt««E L*-r*fw-r**Hiawi 

fcBWT Wilt. H?ria©PIS/iE?LffiA)i/'iE?L 

[0104] sra^ttSfUhtc. Bfa©wiffl«jK, 

1 0~2 0 0 nm©^ffl©JSHK:^^)«i;^CC, 3£& 
SJ-TS. C©±KSR^*t*4-c**iE?Li£AJB. IE 

[0105] £ *E>(C. pg®£f£:&@£fcttIE?L&AJS© 
R8. *5<fct>\ M«&$BlOTSfctt**aAJBi©IBlK:« 
'<-;7t-B (mffiUffiJS) t»-C 50 
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[ 0 1 0 6 ) » 7 r -B t li. |gSimiE(gT^^7fc^ 

•C, r**EL*T-£*©I*{b*IM* (1 998^1 
l£30Bx2 • - • xxtt»ff) J ©^2ifS02 
* r««tmj (0123 H~lfl 1661) tcgMftCG 
tit* <Q . Mfrt 9 7 t -IB iHMK »7r-li 

[0 107] FSS^^y-Btt, WMJP9-4 547 
9#, |5|9-2600 62-5t. 15)8-28 8 06 9^ 

{c4>-e©i^*ffl**iaig$nr*5*3. sb?* 

0^7->(CMJn57itq->7->^y77-i l 
^U^T^^-^O^'^^T-Jl. #';T-'i> (X^-7 

jut* > ) y * * 7 x >«©awtttw«^?-tfflir>fc 

[0108] Mtf&K 'j7r -B«. f^¥6 - 3 2 5 8 
7 1^, 1519- 1 7 5 74-^. 111 0-7 4 58 6^ 

■7 A-^T^ 5 -V AmicR&Z tlZ&mJ* y ? 7 -B, 

7 ?{by ^^Acc^snsrju* y^nfb^^ ? 

GMVc&hrtvVr-m* HWb7\fr 5 ttfb'Jf- 
$A«cf^3ft4BMb«ft'<? 7 r -JMW»*tf6*i5. 
[0 10 9] ±faA9 7r-®«C<»^K-C*)SCi 
iW3*U< . ^©MJlttO. 1-10 

0 nm©$EB;W * 

[o i io] 3e>cc±feS2WtfiRjg©fficc!£:>s(cisi;r 

^■1 1-204258 -5f. 1511 1-20435 9#. *J 
cfctf r^E L*-7-i-€-©Z3PMb*m<8 (1 908*1 
1^30BD! •f^-'XXt^f) J ©02 3 7H 
^«:ie«£$n-C(^iE?LPfl± (*-;u^a 9 f) 

©«fc^fti8te)B«:Wori<>-cfcm>. 

[0111] rt»7r-lB ( Kl&<y7r-l*fcB 
PI&n' y "7 y -m<D'pt£ < t i> {5jn^ 1 ocDJiftte^lS 

M©{b#4»©ii>a < 1 4> i s^^au-c, %7feB tot 
[0112] #tcw«EL*f©w^-x»rBigrr 

[0 113] C<DG18iEL%&-K.*sttZm®£LXiZ> 
tt*B8»©^C*«r> (4eV«±) &|R. mmfi^ 

ttfb^so'c n 6 om^m^mmin t-rzi, <oi>m 

«A u % ^©^Jl. Cul, ^>^-5A?>jf*VF 
(I TO) > SnO„ ZnOttt-©3l«143S?l*tf4*« 

[0114] ±faPl^«, s- $ U >^%£ - © 
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^ido o umin±m&) . jjB*«*«©»aK>;* 
§Mi/tfej:i>. comrn**) a-rt^K 

«. »a**l OX«fc«)*& <■*"*<: &*«ig*0<. $ 
te. mmtLX<Diy- hffi!S«»SQ/n«T*sSf* L 
3e>K^fctfsm«:4><fc£*s, jimi 0 n m~ 1 y 
m> JfS Kttl 0 nm~2 0 0 n mCDSEBfjl^n 
£„ 

[Oil 5] — BfttiL"Ctt, tt»M»©/hSt» 

(4 eVHT) £15 <**ttAttA«i»;-J-S) . £ id 

f4to««fflt,»6h*. c©J:9a«HMt<DJI*«i 

L/T«. *hy>A. th'J'JA-^'J^A^ 
isQA/mW&®> V A/Til/ 5-0 

BMbTJl/5-OA (A 1,0,) ^>^A, <J 

»&»©£*» 6. «-?aAtt^JBicn«fc*Jtt*M»© 20 

^^^.^^A/sgii^gj. vn^'jA/rASi') 

Ajl^J. -7i7'^->0A/^>y^Aii^. 
0A/i£ft7Jl>5-0A (A 1 ,0,) m&®> U^A 

/r^s^AS^&^awjg-c**. ±saii;««. 
c ft ^©ms^M^^*-? 3 ^^' ? * y > y& £©#&«: 

§6. *te. Hrt6iO-C©^-hfi6il««HQ/D«T 
jWHF*L<. Onm-lwm, JffgL<«: 

5 0~2 0 OnmOftl-CSHnS. Stfc. £fc*£iS3S 30 
S-frSte*. **E LJR^CBWKtWMttt©!.^*!**— 

**5, iaMX(a*^r*ntf»*s**fti|Si±-r4©-c 

[0116] %K*ttEL*?©n*t^K^l»TttlS 
T4. W«{b©*ttiOT«. «HB©*n<^tf>a-h 

*wtt«a*»6 
ft-£T< . sfrot>#-;i/j^fiSLtc<«,»&<!r©j£a> 
<=>. JGB3RMf£iW * U». WMttc. K£»&rffi£8 
^D" «(EHIMHMNX. 'ffifli*Sfb£<»©««, 

«^-*KR*©aWirs«ifi«Jg. ^flBStt^KJ:*) 40 

i- fracas 5 o~4 5 o-c, m& 

SI 0-"~l O-'Pa, ^«jlg0. 01~50nm/ 
©■\ StgfiS- 5 0~3 0 O'C. J!lJI5nm~5 (imO 

[0117] ttB©*<c, aa&SflLbtc. B^M©^H 
WfeR. MA«IMBffiWR4>6iCc«)ill«. 1 umfil 
T. dfJKttl 0-2 0 0nm©|5H©JS(J?(c%S«fc 

5 (c . 2 y > ^& zvrfimc i. *) Bftas a 

r»ffi*fP«L<te». s^|il®±(cflufs©iiyiE?L?iA 

fa, iETLM^B. ?fc£Ji. WHfta&»/*FftAH*»6 50 
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&S«JW»«*JBfi!tStMfc«. *©±KHt«flHWt*>6 
1 MmfctT. »*K »5 0~~2 0 0 nm© 
tSH©«W(C<t4 «t 5 OC. Wttf&S-fc*'* 
ttdf©*tt«:J:»)»BS3*. Hti*RW4CiKJ:0. 
3r«©*F«ELJ*f*J»6ft*. C©*«EL*WfP 
KB. -@©ltffi5l*-c-jrbrc©*«:iE?LaAJi*» 
emtas-cfwj-i©***?* ffww**a!«c l 

r. BS®. m^i£A®, l&ftH. IE?L*£AJf . !^S©W 

scfpisif £ci tnjee-c*s. c©«t^{cbT?f e,nte 

+ . !*«*-©^&OT*E5~4 0VlI«s&B1»rr 
£<t. «36!WR»jr'*i. $te. &©«14-C^)I£EPJJD 

(C!tcote<t#©*^rs. &*>\ wmth^moMB 

[0118] 

[0119] asm i (s^iftj^n) 

|®fiBiLf^Xfi±{C I TO (-f>^A?>t+-> 
F) £ 1 5 OnmESHSLteS^ (NHf?/^7^tt 

: NA-45) K^*-->.^%ff ote«. C©I T 
OSW®«S*l9:Wte®p3^F8«4 i -7'p t>7^3 

>25fe^5^Wote„ 

[0120] C©MBJ3G#S^?r. ?UIS©*SM^IH 
©S«*;i/^-«:HSL/. ^y^^MSSvflDlft 
zK-FtC. m-MTDATA^2 0 0mgAft, SIJ©* 
y T'^ajfflttriJfflSftsK- KCDPVB i 5:2 0 Omg A 

n. £tej?ij©* y ^f^tjaaaftmjuK- b c p * 2 

0 0 m g *AftX3«««WcBtfmfc. 
[0121] ya>-C, JE£*i£4x l 0-'Pa*tilE 
Lte&. m-MTDATA©A-5tefrlBSP<asK- HKji 
murSni^b. ^SitftO. 1~0. 3nm/sect 

mm^mm^mmz 5nmtitu setc. dpv 

B i ©A-afcWEftMftsK- Hcii«0rjn(»0. ^tiS 
SO. 1~0. 3nm/s ecTlf 2 0nmrlf 
L/. #63tJl€rRWte. ^«PB$cDS«?aatt^?a-C*o 
te. 

[0122] o^-C. BCP©AotefJIBM*'- Kc 
amOTjJDftb. 1~0. 3nm/sec 

■C3 0 n mvm^-mmmzm-ttc. 

[0 12 3]>A«:. 7 -Hby^OAO. 5nmtecfcC>'T 
;l-5-OA5rl 1 Onm^SfUrKSffiB^fiRL-. Site 
Tfrtmmmi&ELm+OLET) 1 - l^fPSSLte. 

[0 12 4] _biBW#8E L^T-0 L E D 1 - lOBCP 

i «:ia«©fb£'l»cc§*fcJSWttW«i h 

5* »H2>XSRT-OLED 1 - 1 <h|5H$(C L"C. W«x 
Ui> hP^5^v-fe>Xlf-OLED 1-2-1 2=&fF 
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[0125] 

Ub2 3] 

m-MTDATA 

H 3 C* 



.XXjO 



. 6 




BCP 




DPVBi 




[0126] 
Mb24] 
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# ce— NPD 



10 



20 



30 



Alcb 




CBP 




[0127] Ch6©JR^-*fflJK2 KSjMttJRtf^ 

fiMT-c i o vmm,mK£m(<t£%mffi£Lttzm\ 
atm^K^xmx. (cd/m 1 ) . $m$hm ( i n 

E D 1 - 1 * 1 0 0 <b O/c«Ffl0ffl«-ffiraU, &£®CD¥ 

d i - i awM* iooi b/cta»«iT? 

[0128] 

[an 



*lt8 EL 










fa m 


0LE0 1 - 1 


BCP 


100 


100 


100 


it 8 


0LE0 1 - 2 


1 - 1 


115 


109 


146 




OLED 1 - 3 


1 - 2 


122 


124 


183 




OLED 1 - 4 


1 - 4 


130 


142 


184 




OLED 1 - 5 


2-3 


135 


126 


203 




OLED 1 - 6 


2-6 


142 


132 


253 




OLED 1 - 7 


2-11 


139 


126 


213 




OLED 1 - 8 


3-2 


124 


134 


253 




OLED 1 - 9 


4-4 


136 


125 


286 




OLED 1-10 


4-5 . 


. 164 


163 


306 




0LE0 1 -11 


4-6 


172 


169 


299 




OLEO 1-12 


4-B 


179 


197 


288 





5 
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[0130] mmmz < u Mt^») 

xU^hP^U-^ >**?-#«E Lf^T-O L E D 2 
-1-2-1 7*«T©<fc5KflUKl>fc. 
[0131] <W^E LJR-T-OfHR) H@<h U100 
mmx l 0 Ommx l , 1 mm©*7^Sfi±«: I TO 
£15 0 nmJ&jjgL/cSffi (NHf^^^7 X^tSSN A 
-4 5) K^#-~>^**to7c?£, C(0 I TOjgBJH 

uv 

[0132] CCO®HJ^S«^, rUflR(DS^^S 

sK-h&C, a-NPD*200mgAti, JMflEVey:/^ 
>Sffiffi}jn8&#-- KcCBP£200mg An, %W*: 

*)7?>mmmm#-v^v (bc 

P ) £ 2 0 0 m & Atx, giJO^r y r/f^KSISMI&sK- 
bdC I r - 1 ( >J >^tt{b^3) ^rlOOm & An, 3 

'J ^^VKaaRJttfft^- h OCA lQ 1 t20 
OmgAn, XSK*^€CWtttffc. X£« 
^4X1 0- 4 Pa$"CiEL/ci, a-NPD©Ao/c 
fWBJWI&tf- h (CM AM U , SKWSft 0 . lnm 
/s e c-ra9S3a»»«CC3!»0. Ml* 4 5 nm<DIE?L 
l&jSlfB*RWfc. 8&ic. CBPcbl r- lCDA^/oft 

RJms&iK- h«:fl*ura«»o > ^n^n^ssso. 

1 n m/ sec, 0 . 0 1 n m/ sec "CB?fBiE?LfS3l 
JB±CC*3R«L/rMI*2 0 nm<D«***Rtt/t. ft 

**, 2R»«F(DS«aff«sar*ofc. s&cc, bcp 

0. 1 nm/s e crfjlBJ^clpcDJbtc^Orj 
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* 0 n m(0iE7LPl±OSafe^/c^T-^Ji^R:^/c o 
t<D±( f c. A 1 QjOAo/cHttSSSntt^- htc 

iimo-CflDH&U 35&tfiffl£0. 1 nm/s e c"C«HB« 

[0133]^ 7 vffcy 5nm*s<t07 
;U$-^A1 10nm?:IfUrii«:MU WISE 
LfTOLED2- 1 Zimistc. 
[0 1 3 4] iifeK&OT, #£7fcJfCDCBP*«2fc:L< 
10 feT{t^CCg#^^/c«m*^<KID*ffir, WISE 
L*^OLED2~2-2- 1 1 ZitMLtc. 
[0135] ±E-CttfflUWt-&«JO«JB4«T«:* 
■To 

(t«EL«TOLED2- 1-2 - 1 1 <omtU^ 

mmmo^mm^omm) whie lsr^f-o led 

2- 1-Cte, «3R8igttaE3V'CaiS^SKn>&», 
BOD K-r?> h-c** y >3614^b^«J^6©»eo«3fc 
^tSL//c 0 flEL^OLED2-l^S2 3°C, 
fim*^X»I»Tt9 VI««E4BflIIILfclW)» 
20 3Hf tt ( c d/m 2 ) , ftfttt* ( 1 n/W) WM? 

<$xU^ Fa;^^^>xf^OLED2 - 1*10 

o<bb/ca$(Dtg*fffi-cao, mmvmni-rzmffl'bm® 

xi/^h p;l/^>^>^OLED2- 1*10 0 

-^>-c«:, ^;i/£*±iics- l ooo^ffl^tfflSL 

[0136] 
1* [S|2] 











tit # 


OLED 2 - 1 


C B P 


100 


100 


too 


it 8 


OLED 2-2 


5 - 1 


112 


103 


201 




OLED 2-3 


5-3 


126 


135 


222 




OLED 2-4 


5-5 


136 


132 


198 




OLED 2-5 


5-8 


143 


125 


312 


45#feW 


OLEO 2-6 


5 -11 


147 


136 


204 




OLED 2 -7 


5-14 


139 
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